Background: The brachial plexus is constituted by the ventral rami of C5-T1 spinal nerves. It forms a network of terminal nerves that innervate the upper limb. Variations of brachial plexus are common and a better awareness of variations is very crucial to achieve successful results in its surgical procedures. The aim of present study was to find the variant patterns of brachial plexus and to discuss their developmental and clinical significance.
INTRODUCTION
into anterior and posterior divisions.The posterior divisions of all the trunks unite together to form the posterior cord. However, the anterior divisions of the upper and middle trunks unite to shape lateral cord and anterior division of inferior trunk continues to form the medial cord. The peripheral nerves emanate from these cords [2] [3] [4] .
The brachial plexus is constituted by the ventral rami of C5-T1 spinal nerves. It forms a network of nerves innervating the upper limb [1] . The ventral rami of C5 and C6 join to form the upper trunk, C7 continues as middle trunk while inferior trunk is formed by union of C8 and T1ventral rami [2] . All the three trunks bifurcate It must be noted that the brachial plexus is merely a routing mechanism to get nerves with a common function in the proper terminal nerves. The errors in distribution may creep in that are corrected distally in the arm, forearm or hand, resulting in anatomical variations of plexus [5] . Variations in the formation, course and distribution of brachial plexus and its branches have been reported earlier by many authors like Kerr [6] , Linell [7] and Adachi [8] . These may present clinically or be observed at surgery, autopsy or cadaveric dissections. Nowadays, the anaesthetic implications such as blockages at different levels of brachial plexus ( interscalene, infraclavicular, supraclavicular and axillary ) are used in different surgeries on shoulder, elbow, arm, forearm or hand or postoperative analgesia such as shoulder arthroplasty. A better understanding of brachial plexus variations may lead to facilitated nerve blockage [9] . Some variations are vulnerable to get damaged in radical neck dissection and other surgical operations of axilla and upper arm. So this study was conducted to find the variant patterns of brachial plexus and to discuss their developmental and clinical significance.
MATERIALS AND METHODS
The present study was conducted on 50 upper limbs belonging to 25 formalized and well preserved male cadavers obtained from the Department of Anatomy, Government Medical College, Patiala, Punjab. These limbs were labelled from 1-25 with letters R or L representing right or left sided limbs.The brachial plexus was dissected and exposed as per dissection guidelines given by Cunningham's manual of practical Anatomy [10] . All the roots, trunks, divisions, cords and branches were cleaned and the pattern of formation and branching was seen. Variations so obtained were noted and photographs were taken.
OBSERVATIONS
1. In limb no. 5R, the medial cord did not give the ulnar nerve. Instead after giving medial pectoral, medial cutaneous nerve of arm and medial cutaneous nerve of forearm, it joined with lateral root of median nerve to form medianoulnar nerve anteromedial to axillary artery. The medianoulnar nerve thus formed continued for a distance of 1cm and bifurcated into median nerve and ulnar nerve. The rest of the course of ulnar nerve was normal. Musculocutaneous nerve had a normal origin but instead of piercing the coracobrachialis it gave a branch to the same and one branch to biceps.Then it joined with the median nerve in the middle of arm. The rest of branches of musculocutaneous nerve came from median nerve. [Fig 1] 2. In two limbs (10L & 14L), Musculocutaneous nerve gave a communicating ramus (CR) to median nerve before piercing the coracobrachialis. Thus median nerve was formed by three roots 1. Medial root 2. Lateral root 3. A Communicating ramus from musculocutaneous nerve. All the flexor muscles of arm were supplied by musculocutaneous nerve. [Fig 2] 3. In one limb (21R) Musculocutaneous nerve was absent in axilla. Lateral cord gave a branch to coracobrachialis and the continued as lateral root which fused with the medial root to form the median nerve anterior to axillary artery. Then later ran about 1.5 cm anterior to artery and left the axilla. In the middle of arm it bifurcated into lateral and medial branches which behaved as musculocutaneous and median nerve respectively. [Fig 3] All the flexor muscles of arm except corachobrachialis were supplied by lateral brach i.e. musculocutaneous nerve. 4. In 20R, there was no distinction between medial and lateral cord. Instead a single anterior cord was formed by union of anterior divisions of upper, middle and lower trunks in front of 2 nd part of axillary artery. This anterior division gave from lateral to medially musculocutaneous,lateral and medial root of median and ulnar nerve.Both the roots of median nerve fused at the lower border of teres major to form the median nerve, but lateral root before joining with the medial root gave muscular branches for biceps. [Fig 4] In this study most of the variations seen in different parts of brachial plexus belonged to Out of 50 limbs, the brachial plexus were found to be normal in 45 limbs (90%) regarding its formation and branching pattern while 5 limbs (10%) showed variations at different levels. All the variations seen were unilateral, 3 belonging to right side and 2 to the left side. These were as follows: the terminal branches. Out of 5 variant patterns seen, different types of communications between musculocutaneous and median nerve were observed in 4 limbs (8%) while in 1 limb (2%) two cords of brachial plexus ie anterior and posterior cords were found. 
DISCUSSION
Variations in the origin of the median and musculocutaneous nerve are quite common. The commonest amongst these is the absence of musculocutaneous nerve with innervation of coracobrachialis, biceps brachii and brachialis by median nerve [Li Minor, [11] ; Rao and Chaudhary, [12] ; Rajashree et al, [13] ; Saritha, [14] and Chaudhary et al, [15] . But in the current study , none of the limb showed absence of musculocataneous nerve. However, in one limb ( 21R) musculocutaneous nerve was not seen in axilla. Lateral cord gave a branch to coracobrachialis and the continued as lateral root which fused with the medial root to form the median nerve anterior to axillary artery. In the middle of arm it bifurcated into lateral and medial branch which behaved as musculocutaneous and median nerve respectively. Here the biceps brachii and brachialis were supplied by lateral branch i.e. musculocutaneous nerve. Another variation is communication between musculocutaneous nerve and median nerve. Venieratos and Anangnostopoulou [16] believed it to be the most frequent variant of this nerve where some fibers of the lateral root of the median nerve run along with the musculocutaneous nerve and after travelling some distance, leave the latter to join the ultimate destination (the median nerve). Communication between musculocutaneous and median nerve has been reported to seen with an incidence varying between10%-33.3% Type II-Some fibres of lateral root of median nerve pass through musculocutaneous nerve and join the median nerve at different levels in the form of communicating ramus. Group A-A communicating ramus leaves musculocutaneous nerve immediately after the later is formed so that it gives appearance of trifurcation of lateral cord into a musculocutaneous nerve and two lateral roots. Group B-The communicating ramus leaves musculocutaneous nerve before it pierces coracobrachialis (All flexor muscles supplied by musculocutaneous nerve) Group C-The communicating ramus leaves musculocutaneous nerve after it has pierced coracobrachialis. (All flexor muscles supplied by musculocutaneous nerve before the origin of communicating ramus) 
*However in present case corachobrachialis was supplied by a branch from lateral cord. **However in the present case medial root of median nerve also contained fibres of ulnar nerve so as to form medianoulnar nerve. Later on ulnar nerve emanated from the same. Also musculocutaneous nerve before uniting with median nerve gave branches to corachobrachialis and biceps brachii.
Thus two limbs of present study ( 5R & 21R ) partially fit in Kaur & Singla classification with slight differences. In limb no 5R , medial cord joined with lateral root of median nerve to form mediano-ulnar nerve which after a distance of 1cm bifurcated into median and ulnar nerve. So the fibres of C7 seemed to be distributed through lateral root to ulnar nerve.Such type of communication is a rare finding of brachial plexus though reported earlier by Gopal et al [21] . In limb no 20R , there was no distinction between medial and lateral cord. Instead a single anterior cord was formed by union of anterior divisions of all the three trunks anterior to axillary artery. Kerr [6] reported the same finding in 3 brachial plexus. But the uniqueness of current case is that anterior cord gave rise to both medial and lateral roots of median nerve which then joined to form the median nerve, but before joining with medial root,lateral root gave muscular branches for biceps.Corachobrachialis and brachialis were supplied by musculocutaneous nerve. The presence of communicating branches can be of importance in the evaluation of unexplained sensory loss after trauma or surgical intervention in a particular region. Communication of lateral root with ulnar nerve as seen in present study is a rare finding of brachial plexus. These communications could complicate the management of regional pain syndrome because the sympathetic innervations of upper limb is carried by the fibres of median and ulnar nerves [26] . CONCLUSION Out of 5 variant patterns seen, different types of communications between musculocutaneous and median nerve were observed in 4 limbs (8%).Out of 4, in 1 limb (2%) medial cord joined with lateral root of median nerve to form mediano-ulnar nerve which after a distance of 1cm bifurcated into median and ulnar nerve.This shows the origin of c7 root of ulnar nerve from lateral cord through lateral root of median nerve.In one limb (2%), there was no distinction between medial and lateral cord. Instead a single anterior cord was formed by union of anterior divisions of all the three trunks anterior to axillary artery.These variants are usually more prone to accidental injuries and entrapment neuropathies. Knowledge of such variations may provide additional anatomical information for the clinicians during diagnosis of unusual clinical symptoms and also for surgeons during surgical exploration of axilla and arm to avoid damage to these nerves.
